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A printing apparatus, having a housing in which a thermal 

Man 4’ 1998 transfer printhead station and an ink jet printhead station are 
mounted, is used for printing indica on a medium, such as 

Rehted U_S_ App?cation Data tickets, tags and the like. The thermal transfer printhead 
7 ]an_ 8’ 1998' station is used for printing a monochrome colored indicia on 

the print medium and the ink jet printhead station is used for 
printing a single monochrome colored indicia or a plurality 
of monochrome colored indicia on the print medium. A 
decoupling station is mounted between the thermal transfer 
printhead station and the ink jet printhead station for accu 
mulating print medium therein. A sensor is associated with 
the decoupling station for sensing the amount of print 
medium accumulated therein. In use, the print medium is 
passed through the thermal transfer printhead station and a 
monochrome colored indicia is printed thereon. Thereafter, 

216/27 the print medium is accumulated in the decoupling station 
101/9347 and when a predetermined amount of print medium is 
" 347/153 accumulated therein, the print medium is passed to the ink 

2/1989 Milbrandt ZZZ/461g let Prlnthead Static“? and a plurality of mf’nochrome Colored 
indicia may be printed thereon or a single monochrome 
colored indicia is printed thereon. The printed-on medium is 
thereafter ejected from the printing apparatus. A die cutting 
or severing structure may be provided for die cutting or 
severing the print medium. 

26 Claims, 7 Drawing Sheets 
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PRINTING APPARATUS 

ON-DEMAND MULTICOLOR PRINTER 
APPARATUS 

This application is based on and claims the priority of 
provisional application Ser. No. 60/070,809 ?led on Jan. 8, 
1998. 

BACKGROUND OF THE INVENTION 

The present invention is generally directed to a novel 
on-demand printing apparatus capable of printing indicia, 
such as bar codes, text, graphics and the like, on a print 
medium, such as labels, tags, tickets and the like. 

On-demand multicolor printers are Well knoWn in the 
prior art and are used in many applications to imprint a 
continuous print medium such as labels, tags and tickets. 
These applications include bar code printers, ticket printers 
and garment tag printers. In such printers, the print medium 
is conveyed through a print station and indicia is printed 
thereon as the print medium passes a printhead. 

Such printing may be performed by a variety of printing 
techniques, such as impact, ink jet, laser, and thermal 
transfer printing. At the time of this disclosure, thermal 
transfer printing is the most Widely used printing technology. 

In a thermal transfer printing process, a thermally reactive 
ribbon is disposed betWeen a thermal printhead and the print 
medium. The thermal printhead has a plurality of heating 
elements thereon that can be selectively energiZed. As the 
thermally reactive ribbon is heated, ink is transferred from 
the ribbon onto the print medium forming indicia thereon. 

To print color, a plurality of thermal transfer print stations 
are concatenated together, as described in US. Pat. No. 
5,675,369, Wherein each thermal transfer print station con 
tains a stationary printhead having a Width at least as Wide 
as the print medium being printed on. Each thermal transfer 
print station is actuatable for applying a monochromatic 
image to the print medium. The monochromatic image 
printed by each print station can be kept either separate or 
mixed together on the print medium alloWing for a large 
gamut of colors to be printed on the print medium. 

Ink jet printing utiliZes a printhead having a plurality of 
ejection noZZles for ejecting ink onto a print medium to form 
indicia thereon. A prior art bubble jet printer manufactured 
by Canon®, Which is similar to the color printer described 
in US. Pat. No. 5,675,360, replaces each thermal transfer 
print station With an ink jet print station. Each ink jet print 
station contains a stationary printhead having the approxi 
mate Width of the print medium being imaged as Well as 
associated printhead maintenance hardWare and electronics. 

There are advantages and disadvantages to each of tWo 
technologies listed above. 

Thermal transfer printing technology generally yields the 
highest quality image especially When printing machine 
readable symbologies, such as bar codes. Thermal transfer 
technology also yields highly durable images, prints very 
fast, and is robust for harsh industrial printing environments. 

Unfortunately, thermal transfer technology is extremely 
Wasteful of ribbons, costly to run, and poor for the environ 
ment When printing multiple colors due to ribbon Wastage. 
Ribbon saving means incorporated in these printers helps to 
decrease the amount of Wasted ribbon hoWever, depending 
on the format of the printed indica, prior art ribbon saving 
techniques may not be very effective. In addition, incorpo 
rating multiple thermal transfer print stations in a printer is 
very costly and, likeWise, renders these types of printers 
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2 
much more expensive then their monochromatic counter 
parts that only require one thermal transfer print station. 

Ink jet printing technology has the key advantage of 
efficiency. Ink jet printheads consume less poWer than 
thermal transfer printheads and only spray ink Where 
required, eliminating generation of Wasted ribbons and ink. 
Print speeds of printers incorporating stationary ink jet 
printheads, such as the Canon® printer described before, are 
approximately the same as thermal transfer printers, 
although, at least theoretically, the ink jet printers can print 
at much higher speeds. 
The disadvantages of using ink jet technology in 

on-demand printers is the reliability of the printheads and 
poor print quality. Most notably, print quality is much loWer 
on printers incorporating stationary ink jet printheads since 
deviations in ink jet noZZle directionality causes striations in 
the printed image. Striations may also be caused by clogged 
or damaged noZZles that Will not eject droplets of ink When 
energiZed. Inoperative noZZles are especially detrimental 
When printing machine readable symbologies such as hori 
Zontally oriented bar codes since bar and space Widths may 
be inadvertently altered. 

The limitations of ink jet technology in on-demand print 
ers described heretofore can be eliminated by using a 
disposable scanning ink jet printhead and interleaving algo 
rithms Which are Well knoWn in the art and described in US. 
Pat. No. 5,686,944. Such disposable scanning ink jet 
printhead, in a preferred embodiment, may have an ink 
reservoir thereon. Using a disposable ink jet printhead 
reduces the risk of printhead damage and increases printer 
robustness because the printheads can be periodically and 
inexpensively replaced before or immediately after damage 
to the printhead. A disadvantage to scanning ink jet print 
heads is the resulting reduction in print speed Which limits 
their use in on-demand printing applications. 
The multicolored printers discussed above have not been 

Well accepted by consumers primarily because of excessive 
equipment costs in both the thermal transfer and ink jet 
printer types, consumables costs in the case of thermal 
transfer printers, and loW print quality and reliability in the 
case of stationary ink jet printers. 

For the foregoing reasons, an on-demand color printing 
apparatus is needed that can be manufactured at a loW cost; 
leverages the quality and durability of thermal transfer 
printing When printing machine readable symbologies and 
other critical indicia; leverages the high print speed of 
thermal transfer printing When only monochrome thermal 
transfer printing is required; leverages the print quality and 
reliability of ink jet printing using scanning ink jet print 
heads; and has the efficiency and environmental friendliness 
of ink jet technology for printing multicolored indicia When 
desired on a print medium Without causing a major reduction 
in print speed for most image formats. The present invention 
provides such a novel printing apparatus Which presents 
these features and advantages and Which overcomes the 
problems in the prior art. These Will become apparent upon 
a reading of the attached speci?cation in combination With 
an examination of the draWings. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is a general object of the present invention to provide a 
novel and improved on-demand color printing apparatus 
Which avoids the disadvantages of prior printers While 
affording additional structural and operating advantages. 
Another general object of the present invention is to 

provide a novel printing apparatus Which prints indicia on a 
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print medium at a loW cost, using a mixture of thermal 
transfer printing and ink jet printing. 
An object of the present invention is to provide a novel 

printing apparatus Which prints multicolored indicia on a 
print medium using a mixture of thermal transfer printing 
and ink jet printing Without Wasting excessive amounts of 
ribbon. 

Another object of the present invention is to provide a 
novel printing apparatus Which provides high speed mono 
chrome printing on a print medium using thermal transfer 
printing only When multicolored indicia are not desired to be 
printed on the print medium. 

It is a further object of the present invention to provide a 
novel printing apparatus Which prints monochrome indicia 
on a print medium using thermal transfer printing and Which 
prints a plurality of monochrome colored indicia on the print 
medium by using ink jet printing Without causing a major 
reduction in print speed for most image formats. 

It is an even further object of the present invention to 
provide a loW cost and reliable printing apparatus for 
producing, on-demand, multicolor print images on a print 
medium using a thermal print station and an ink jet print 
station in a cooperating relationship that cooperatively ren 
der images on the print medium. 

Brie?y and in accordance With the foregoing, the present 
invention provides a novel on-demand multicolor printing 
apparatus for printing on a print medium. The printing 
apparatus includes a thermal transfer print station for print 
ing a monochrome indicia on the print medium and for 
advancing the print medium along a path; an ink jet print 
station, incorporating disposable ink jet print heads, dis 
posed in cooperating relationship to the thermal transfer 
print station for selective multicolor printing on the print 
medium; a decoupling station for decoupling the motion of 
the print medium betWeen the thermal transfer print station 
and the ink jet print station, and a controller for processing 
and converting a serial data stream describing the indicia to 
be printed on the print medium into a form usable by both 
the thermal transfer print station and the ink jet print station 
and controlling the print stations to print the desired indicia 
on the print medium. The thermal transfer print station is 
used to print a single monochrome colored indica. The ink 
jet print station can be used to print a plurality of mono 
chrome colored indicia or a single monochrome colored 
indicia. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The organiZation and manner of the structure and opera 
tion of the invention, together With further objects and 
advantages thereof, may best be understood by reference to 
the folloWing description, taken in connection With the 
accompanying draWings, Wherein like reference numerals 
identify like elements in Which: 

FIG. 1 is a partial perspective vieW of an on-demand 
multicolor printing apparatus Which incorporates the fea 
tures of the present invention; 

FIG. 2 is an partially exploded perspective vieW, shoWn 
partially, of the on-demand multicolor printing apparatus 
shoWn in FIG. 1; 

FIG. 3 is a partially schematic and partially functional 
block diagram of a microprocessor-based controller for the 
on-demand multicolor printing apparatus shoWn in FIG. 1; 

FIG. 4 is a side elevational vieW of a thermal transfer print 
station Which forms part of the printing apparatus shoWn in 
FIG. 1; 
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4 
FIG. 5 is a perspective vieW, shoWn partially, of the 

thermal transfer print station attached to the printing appa 
ratus housing; 

FIG. 6 is a perspective vieW of an ink jet print station 
Which forms part of the printing apparatus shoWn in FIG. 1; 

FIG. 7 is a perspective vieW of a decoupling station Which 
forms part of the printing apparatus shoWn in FIG. 1; and 

FIG. 8 is a top plan vieW of a label printed by the 
multicolor printing apparatus of the present invention. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENT 

While the invention may be susceptible to embodiment in 
different forms, there is shoWn in the draWings, and herein 
Will be described in detail, a speci?c embodiment With the 
understanding that the present disclosure is to be considered 
an exempli?cation of the principles of the invention, and is 
not intended to limit the invention to that as illustrated and 
described herein. 
The on-demand multicolor printing apparatus 20 of the 

present invention is formed from a housing 22 having tWo 
different print stations 24, 26 therein. The print stations 24, 
26 are operatively coupled together to print indicia 28, such 
as text, images, graphics and the like, on a print medium 30, 
such as a label, ticket, tag and the like. The indicia 28 may 
be monochrome or multicolored. Print station 24 is a thermal 
transfer print station and print station 26 is an ink jet print 
station. Each of the print stations 24, 26 are mounted to and 
Within the housing 22 by suitable means. It is to be noted that 
the housing 22 is only partially shoWn in the draWings and 
one of ordinary skill Would realiZe that the print stations 24, 
26 are enclosed Within the housing 22. 

The thermal transfer print station 24 is most clearly 
illustrated in FIGS. 4 and 5. The thermal transfer print 
station 24 is used to print indicia of a single monochromatic 
color on the print medium 30, for example the color black. 
The thermal transfer print station 24 includes a driving 
mechanism Which is formed from a platen roller 32, driven 
by a stepper motor 60 through a belt and pulley drive 
assembly 34, 36, 38 to advance the print medium 30 
therethrough in a conventional manner. The thermal transfer 
print station 24 further includes a thermal printhead assem 
bly 40. The thermal printhead assembly 40 includes a 
conventional thermal transfer printhead 42 having a line of 
heater elements 44, such printhead 42 being positioned by a 
pivot 46 such that heater elements 44 are aligned transverse 
to the motion of the print medium 30. Heater elements 44 are 
pressed against the print medium 30 and the print medium 
30 against platen roller 32 by the action of a bias mechanism 
48 Which also forms part of the thermal printhead assembly 
40. 

FIG. 3 is a block diagram of a controller 50 for both the 
thermal transfer print station 24 and the ink jet print station 
26. The controller 50 includes a microprocessor system 52 
comprised of one or more integrated circuits having internal 
program memory, random access memory, a serial port 
responsive to a serial data input 54 for the receipt of 
information to be printed on the print medium 30, and input 
and output ports interconnected and operating in a manner 
Well knoWn in the art. 
When information to be printed on the print medium 30 

is transmitted to the serial data input 54 as a signal and When 
a signal is received by the controller 50 calling for a label, 
tag or ticket to be printed by the printing apparatus 20, the 
controller 50 begins pulsing line 56 to motor driver 58 in 
order to advance stepper motor 60. The rate in Which the 
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stepper motor 60 is pulsed is dependent on a number of 
factors that Will be described hereinafter. Microprocessor 
system 52 then loads into thermal transfer printhead 42 
image data representing selected heater elements 44 to be 
energiZed. Microprocessor 52 then energizes the selected 
heater element 44 by pulsing the thermal transfer printhead 
42 to print a ?rst roW of dots. It then pulses line 56 to motor 
driver 58 again to advance stepper motor 60 by one dot roW, 
thereby causing platen roller 32 to advance the print medium 
30 in a conventional manner, and then repeats the printing 
process. This process continues until all of the information 
to be printed by the thermal transfer print station 24 on the 
print medium 30 has been completed, at Which time con 
troller 50 ceases printing and aWaits the request for the next 
indicia to be printed. 

The ink jet print station 26 is most clearly illustrated in 
FIG. 6. The ink jet print station 26 is used to print indicia of 
a plurality of monochromatic colors or of a single mono 
chromatic color. Preferably, the plurality of monochromatic 
colors or the single monochromatic color Which are printed 
by the ink jet print station 26 is different than the mono 
chromatic colored indicia printed by the thermal transfer 
print station 24. At times, hoWever, it may be necessary for 
the ink jet print station 26 to print indicia that is the same 
monochromatic color as printed by the thermal transfer print 
station 24. This is normally required When the alignment 
betWeen tWo different colored indicia on the print medium 
30 is critical and Where the color of one of the indicias is the 
same color as the color being printed by the thermal transfer 
print station 24. This action is required because the regis 
tration betWeen the thermal transfer print station 24 and the 
ink jet print station 26 may not be exactly aligned and, 
furthermore, the printing resolutions of both print stations 
24, 26 may not be identical. LikeWise, perfect alignment of 
the tWo indicias printed by both print stations 24, 26 may be 
very difficult to obtain. In this latter case, it is preferable for 
the ink jet print station 26 to print the differently colored 
indicias to ensure perfect alignment. 

A carriage 62 carrying an ink jet printhead assembly 64 
thereon is supported on guide shafts 66 for sliding move 
ment in the axial direction thereof. The guide shafts 66 are 
?xedly mounted to a frame 68. A timing belt 70 is coupled 
to the carriage 62 and extends betWeen a pair of pulleys 72, 
74, one of Which, pulley 74, is coupled to an output shaft 76 
of a carriage stepper motor 78. As seen in FIG. 3, stepper 
motor 78 is driven by motor driver 80 Which is selectively 
pulsed by the microprocessor system 52 through line 82. 

In FIG. 6, the rotation of the carriage stepper motor 78 
causes, through a transmission mechanism provided by the 
pulleys 72, 74 and the timing belt 70, the carriage 62 to slide 
reversibly on the guide shafts 66 in the direction of arroW A 
or B in FIG. 6 across the print medium 30. Each movement 
of the carriage 62 in direction A or B is referred to as a 
“primary scan”. 

The reference position of the carriage 62 is detected by a 
home sensor 84 and associated ?ag 86. In addition, a linear 
encoder strip 88 is coupled to a linear encoder sensor (not 
shoWn) operatively placed on the carriage 62 for feedback of 
carriage movement by the carriage stepper motor 78. As 
shoWn in FIG. 3, the output of the home sensor 84 is fed into 
controller 50 through line 90 and the output of the linear 
encoder sensor 88 is fed into controller 50 through line 92 
for processing of carriage position information by controller 
50. 

The ink jet printhead assembly 64 may be of any one of 
various liquid or solid jet types including thermal ink jet or 
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6 
pieZo-electric ink jet. In the preferred embodiment, the ink 
jet printhead assembly 64 is of the disposable thermal ink jet 
type and is comprised of four separate and individually 
replaceable modules 94, 96, 98, 100 Which are mounted on 
the carriage 62. Module 94 is ?lled With cyan ink; module 
96 is ?lled With magenta ink; module 98 is ?lled With yelloW 
ink; and module 100 is ?lled With black ink. Cyan, magenta, 
yelloW and black ink are the commonly used colors When 
printing using subtractive color printing algorithms Which 
are Well knoWn in the art and therefore, are not described 
herein. 

Each module 94, 96, 98, 100 is formed from a plurality of 
noZZles (not shoWn) for ejecting ink on the print medium 30 
When energiZed by heat, electric charge or acoustic Waves 
depending on the printhead technology being used. Each of 
the noZZles in each module 94, 96, 98, 100 are equally 
spaced along an axis transverse to the axis of the primary 
scan. The distance along the transverse axis betWeen the ?rst 
position 102 of the noZZles and last position 104 of the 
noZZles along each printhead module 94, 96, 98, 100 is 
knoWn hereinafter as the ink jet printhead’s “sWath.” 

In the ink jet print station 26, a second stepper motor 106 
is coupled to an advancement roller 108 through gear set 
110. The advancement roller 108 is spring loaded against 
bias rollers 112 for driving the print medium 30 therethrough 
in response to pulses on line 114 from microprocessor 
system 52 Which causes rotation of the second stepper motor 
106 using motor driver 107. The movement of the print 
medium 30 through rollers 108, 112 is referred to as a 
“secondary scan”. 

While the carriage 62 moves once in the direction Aor B, 
the ink jet printhead assembly 64 is driven in response to an 
input signal from line 118 from the microprocessor system 
25, Whereby colored indicia 28 is printed on the print 
medium 30. In this embodiment, the print medium 30 must 
be absolutely stationary as the primary scan is in progress, 
therefore, a primary scan and a secondary scan cannot occur 
simultaneously. 

After each primary-scan, a secondary scan takes place to 
advance the print medium 30 to the next print position. The 
next print position is determined by the quality of printing 
desired. In loW quality mode, the secondary scan advance 
ment length is the sWath of the ink jet printhead assembly 64. 
In high quality mode, interleaved dot roW printing is used 
requiring the secondary scan advancement length to be a 
sublength of the sWath Width of the ink jet printhead 
assembly 64, as is Well knoW in the art of ink jet printing. 

This process continues until all of the information to be 
printed on the print medium 30 has been completed, at 
Which time the controller 50 ceases printing and aWaits the 
request for the next ink jet image to be printed. 

Periodically, the controller 50 moves the carriage 62 over 
to maintenance and capping station 120 to purge and Wipe 
the ink jet printhead assembly 64 to ensure that the printhead 
noZZles are free of foreign debris. When the ink jet print 
station 26 is not printing, the controller 50 moves the 
carriage 62 over to the maintenance and capping station 120 
to cap the ink jet printhead assembly 64 for preventing ink 
stored in the ink jet printhead assembly 64 from drying and 
clogging the printhead noZZles. 
An important feature of this invention is to print indicia 28 

on the print medium 30 using both the thermal transfer print 
station 24 and the ink jet print station 26. Combining both 
types of print stations 24, 26 is neW in the art of on-demand 
color printers and complex since the advancement pro?les of 
the print medium 30 through each type of print station 24, 
26 differs. 
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To achieve optimal print quality in a thermal transfer 
printing, the velocity of the print medium 30 through the 
thermal transfer print station 24 needs to be continuous. In 
contrast, the velocity pro?le of the print medium 30 through 
the ink jet print station 26 is noncontinuous because the print 
medium 30 is required to be stationary during each primary 
scan. Therefore, a problem is created because the motion of 
the print medium 30 needs to be altered betWeen the thermal 
transfer print station 24 and the ink jet print station 26. 

To solve this problem, a decoupling of the motion 
betWeen the thermal transfer print station 24 and the ink jet 
print station 26 is provided in the present invention, as best 
shoWn in FIG. 2 by using a decoupling station 122. FIG. 7 
illustrates the decoupling station 122 in the preferred 
embodiment. 

The decoupling station 122 is formed from a pair of 
?anges 124, 126 Which are placed at an angle relative to each 
other. The decoupling station 122 is preferably mounted on 
the housing 22, but may be mounted on either the thermal 
transfer print station 24 or the ink jet print station 26 by 
suitable struts. An inlet port 128 is formed betWeen the ends 
of the ?anges 124, 126 Which are farthest apart from each 
other and an eXit port is formed betWeen the ends of the 
?anges 124, 126 Which are closest to each other. This alloWs 
the print medium 30 to pass therethrough. 

In operation, the print medium 30 is advanced through the 
thermal transfer print station 24 under continuous motion 
and printed on in a single monochrome color by the thermal 
transfer printhead 42 as described hereinabove. The decou 
pling station 122 receives the print medium 30 through inlet 
port 128 and alloWs the print medium 30 to advance until the 
print medium 30 eXits the decoupling station 122 through 
eXit port 130 and contacts the advancement roller 108 of the 
ink jet print station 26. The contact of the print medium 30 
With the advancement roller 108 is detected by a Web sensor 
132. An accumulation sensor 134 is operatively placed 
Within decoupling station 122 to detect the amount of print 
medium 30 collected Within the decoupling station 122. In 
the preferred embodiment, accumulation sensor 134 is of the 
acoustic type, hoWever, other types of sensors may be used 
such as optical or mechanical. 

The thermal transfer print station 24 continues to advance 
the print medium 30 until at least one ink jet printhead sWath 
Width plus the distance betWeen eXit port 130 of the decou 
pling station 122 and the last position 104 of the ink jet 
printhead noZZles has accumulated in the decoupling station 
122 as detected by accumulation sensor 134. The print 
medium 30 accumulates betWeen ?anges 124, 126. When 
sufficient accumulation occurs in the decoupling station 122, 
the ink jet print station 26 performs a secondary scan of 
sufficient length to position the print medium 30 underneath 
the ink jet printhead assembly 64, Where a primary scan is 
performed and printing commences. As the process is 
performed, the thermal transfer print station 24 continues to 
advance the print medium 30 into decoupling station 122. 
When the primary scan is completed, the ink jet print 

station 26 initiates another secondary scan to reposition the 
print medium 30 underneath the ink jet printhead assembly 
64, but only after at least one ink jet printhead sWath of the 
print medium 30 has accumulated in decoupling station 122 
to prevent the ink jet print station 26 from eXerting tension 
on the print medium 30 Which may cause misregistering of 
the print medium 30 in the thermal transfer print station 24. 

This process continues until the entire thermal transfer 
indicia is printed on the print medium 30 by the thermal 
transfer print station 24. When this occurs, the ink jet print 
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station 26 ?nishes printing the appropriate indicia 28 on the 
print medium 30. To complete the printing process, the 
thermal transfer print station 24 continues to advance the 
print medium 30, Without printing on it, through the decou 
pling station 122, as described above, until the entire print 
medium 30 has passed through the printing apparatus 20 and 
been printed on by the ink jet print station 26. 

The speed of the print medium 30 exiting the thermal 
transfer print station 24 is regulated by a control system (not 
shoWn) Within the controller 50 using the quantity of the 
print medium 30 accumulation in the decoupling station 122 
as an input and the angular velocity of the stepper motor 60 
of the thermal transfer print station 24 as an output. In the 
preferred embodiment, the angular velocity of the stepper 
motor 60 is inversely proportional to the level of the print 
medium accumulation in the decoupling station 122 so that 
When a minimum amount of the print medium 30 is stored 
in the decoupling station 122, the angular velocity of the 
thermal transfer print station stepper motor 60 is at a 
maXimum and vice versa. This control system Works to keep 
the decoupling station 122 ?lled With the print medium 30 
so that the ink jet print station 26 may run at maXimum 
speed. It should be appreciated that other control systems 
external to controller 50 may alternatively be used to control 
the advancement rate of the print medium 30 into the 
decoupling station 122 such as PID control means among 
others. 

After the print medium 30 has traversed both the thermal 
transfer print station 24 and the ink jet print station 26, the 
print medium 30 may be cut by a cutting module (not 
shoWn) placed doWnstream from ink jet print station 26 or 
may be torn off by the user on a tear bar 136. The cutting 
operation is controlled by the controller 50 through its 
output port (not shoWn) and the cutting or tearing operating 
is detected by a sensor 138, operatively placed near the 
cutting module or the tear bar 136 as best seen in FIG. 1. The 
sensor 138 is connected to the controller 50 through line 
140. When the cut or tear is detected by the controller 50, the 
print medium 30 is advanced in a reverse direction so that 
the neWly created leading edge on the print medium 30 just 
created by the cut or tear operation is positioned underneath 
the thermal printhead 42 of the thermal transfer print station 
24 in anticipation of receipt by the controller 50 of neW 
indicia to be printed onto the print medium 30. An optional 
cutter blade 137 may be placed on the carriage 62 to 
selectively cut the print medium 30 or, in the case of a label 
142, to selectively die cut the label 142. 
The advantages to this invention may be best appreciated 

by referencing FIG. 8 shoWing a typical label 142 that could 
be printed by this neW printing apparatus 20. In the folloW 
ing eXample, ?elds 144, 146, 148, 150 are desired to be 
printed in black ink and ?eld 152 is desired to be printed in 
red ink to highlight the fact that the package that this label 
142 is identifying has a high shipping priority. 

Because ?elds 144, 146, 148 are printed in black ink and 
?eld 150, the barcode, should be printed at the highest 
possible print quality to increase its machine readability, 
these ?elds are rendered and transmitted by the controller 50 
to the thermal transfer print station 24 for rapid and high 
quality printing. Because ?eld 152 is printed in the color of 
red, controller 50 renders and transmits the bitmap image of 
?eld 152 to the ink jet print station 26 for printing in red ink. 
The printing time of label 142 is quite fast because little 

time is required by the ink jet print station 26 to print ?eld 
152 in color. The label 142 is rapidly printed by the thermal 
transfer print station 24 and rapidly advanced through the 
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ink jet print station 26, via the decoupling station 122, until 
the location of ?eld 152 is placed Within the sWath under 
neath the ink jet printhead assembly 64 Where the ?eld 152 
is printed. Immediately after ?eld 152 is printed, the label 
142 continues to rapidly advance in the manner described 
hereinabove until the label 142 eXits the ink jet print station 
26. 

If the label 142 does not contain indicia Which is to be 
printed by the ink jet print station 26, the entire label 142 
could be printed by the thermal transfer print station 24. In 
this eXample, the label 142 is quickly printed by the thermal 
transfer print station 24 and rapidly advanced through the 
decoupling station 122 and the ink jet print station 26 until 
the label 142 eXits the ink jet print station 26. In this case, 
the high print speed that thermal transfer printing affords is 
not compromised When indicia Which is to be printed by the 
ink jet print station 26 is not printed on the print medium 30. 

It should be appreciated that the printing apparatus 20 of 
the present invention is efficient and is environmentally 
friendly When printing multicolor indicia on the print 
medium 30 because only one thermal transfer ribbon is 
required and the ink jet print station 26 only deposits ink on 
the print medium 30 Where required When printing multi 
colored indicia. To decrease the amount of ribbon Wastage, 
prior art thermal transfer ribbon saving techniques may be 
used on the thermal transfer print station 24. 

It should further be appreciated that the printing apparatus 
20 of the present invention can be manufactured at a 
substantially loWer cost than existing on-demand multicolor 
printers that incorporate more than tWo thermal transfer 
printheads, While alloWing for a much larger gamut of colors 
to be printed. In addition, the printing apparatus 20 of the 
present invention can be manufactured at a substantially 
loWer cost than eXisting on-demand multicolor printers that 
incorporate more than tWo stationary ink jet printheads, 
While alloWing for a much larger gamut of colors to be 
printed. 

It should also be appreciated that an optical or magnetic 
scanner module 154 can be placed on the carriage 62 of the 
ink jet print station 26 to capture the optical or magnetic 
image of the print medium 30 as the carriage 62 of the ink 
jet print station 26 traverses the print medium 30. This 
optical or magnetic image may be transmitted to the con 
troller 50 for verifying that machine readable symbols or 
other critical indicia have been printed by either the thermal 
transfer print station 24 or the ink jet print station 26. 

It should also be appreciated that other orientations of the 
multicolor printing apparatus 20 of the present invention 
could be achieved. For example, the cutter module could be 
placed betWeen the thermal transfer print station 24 and the 
ink jet print station 26. Alteratively, the positions of the 
thermal transfer print station 24 and the ink jet print station 
26 could be reversed. 

While a preferred embodiment of the present invention is 
shoWn and described, it is envisioned that those skilled in the 
art may devise various modi?cations of the present inven 
tion Without departing from the spirit and scope of the 
appended claims. 

The invention claimed is: 
1. A printing apparatus for printing indicia on a medium 

comprising: a housing; a thermal transfer printhead assem 
bly mounted in said housing for printing a monochrome 
colored indicia on the medium; an ink jet printhead assem 
bly mounted in said housing for printing at least one 
monochrome colored indicia on the medium; a decoupling 
means mounted betWeen said thermal transfer printhead 
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assembly and said ink jet printhead assembly for accumu 
lating medium therein, and a sensor associated With said 
decoupling means for sensing the amount of medium accu 
mulated in said decoupling means. 

2. Aprinting apparatus as de?ned in claim 1, Wherein said 
monochrome colored indicia printed by said ink jet print 
head assembly is different in color than said monochrome 
colored indicia printed by said thermal transfer printhead 
assembly. 

3. Aprinting apparatus as de?ned in claim 1, Wherein said 
ink jet printhead assembly is used for printing a plurality of 
monochrome colored indicia on the medium, each of Which 
are different in color than said monochrome colored indicia 
printed by said thermal transfer printhead assembly. 

4. Aprinting apparatus as de?ned in claim 1, Wherein said 
ink jet printhead assembly is used for printing a plurality of 
monochrome colored indicia on the medium, one of Which 
is the same in color as said monochrome colored indicia 
printed by said thermal transfer printhead assembly. 

5. Aprinting apparatus as de?ned in claim 1, Wherein said 
decoupling means has a pair of ?anges being angled relative 
to each other for accumulating medium therein and de?ning 
an inlet port and an eXit port for alloWing medium to pass 
betWeen said ?anges. 

6. Aprinting apparatus as de?ned in claim 5, Wherein said 
sensor is mounted on one of said ?anges. 

7. A printing apparatus as de?ned in claim 1, further 
including control means for controlling the passage of 
medium through said thermal transfer printhead assembly 
and said ink jet printhead assembly. 

8. Aprinting apparatus as de?ned in claim 7, Wherein said 
control means processes and converts a serial data stream 
describing the indicia to be printed on the medium into a 
form usable by both said thermal transfer printhead assem 
bly and said ink jet printhead assembly and controls said 
thermal transfer printhead assembly and said ink jet print 
head assembly to print the desired indicia on the medium. 

9. A printing apparatus as de?ned in claim 1, further 
including a sensor for determining When the medium con 
tacts said ink jet printhead assembly. 

10. A printing apparatus as de?ned in claim 1, further 
including severing means for severing the medium. 

11. A printing apparatus as de?ned in claim 1, further 
including cutting means for die cutting the medium. 

12. A printing apparatus as de?ned in claim 1, further 
including a scanner placed on said ink jet printhead assem 
bly for capturing the image of the medium as said ink jet 
printhead assembly traverses the medium. 

13. A printing apparatus as de?ned in claim 12, Wherein 
said scanner is an optical scanner for capturing the optical 
image of the medium. 

14. A printing apparatus as de?ned in claim 12, Wherein 
said scanner is a magnetic scanner for capturing the mag 
netic image of the medium. 

15. A method of printing indica on a medium using a 
printing apparatus comprising the steps of: 

providing a printing apparatus comprising a housing, a 
thermal transfer printhead assembly mounted in said 
housing for printing a monochrome colored indicia on 
the medium, an ink jet printhead assembly mounted in 
said housing for printing at least one monochrome 
colored indicia on the medium, a decoupling means 
mounted betWeen said thermal transfer printhead 
assembly and said ink jet printhead assembly for accu 
mulating medium therein, and a sensor associated With 
said decoupling means for sensing the amount of 
medium accumulated in said decoupling means; 
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providing a medium for passage through said thermal 
transfer printhead assembly, through said decoupling 
means, and through said ink jet printhead assembly; 

printing a monochrome colored indicia on said medium 
using said thermal transfer printhead assembly; 

alloWing said medium to accumulate in said decoupling 
means until said sensor detected a predetermined 
amount of medium collected therein; and thereafter 

printing a monochrome colored indicia on said medium 
using said ink jet printhead assembly. 

16. A method as de?ned in claim 15, Wherein in said step 
of printing a monochrome colored indicia on said medium 
using said ink jet printhead assembly, said monochrome 
colored indicia printed by said ink jet printhead assembly is 
different in color than said monochrome colored indicia 
printed by said thermal transfer printhead assembly. 

17. A method as de?ned in claim 15, Wherein in said step 
of printing a monochrome colored indicia on said medium 
using said ink jet printhead assembly, said monochrome 
colored indicia printed by said ink jet printhead assembly is 
substantially the same in color as said monochrome colored 
indicia printed by said thermal transfer printhead assembly. 

18. A method as de?ned in claim 15, further including the 
step of printing a plurality of monochrome colored indicia 
on said medium using said ink jet printhead assembly. 

19. A method as de?ned in claim 18, Wherein each said 
monochrome colored indicia printed by said ink jet print 
head assembly is different in color than said monochrome 
colored indicia printed by said thermal transfer printhead 
assembly. 

20. A method as de?ned in claim 18, Wherein one of said 
monochrome colored indicia printed by said ink jet print 
head assembly is substantially the same in color as said 
monochrome colored indicia printed by said thermal transfer 
printhead assembly. 
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21. A method as de?ned in claim 15, further including the 

step of sensing the position of said medium When said 
medium contacts said ink jet printhead assembly. 

22. A method as de?ned in claim 15, further including the 
step of severing said medium after said medium has been 
printed on by said thermal transfer printhead assembly and 
said ink jet printhead assembly. 

23. A method as de?ned in claim 15, further including the 
step of die cutting said medium after said medium has been 
printed on by said thermal transfer printhead assembly and 
said ink jet printhead assembly. 

24. A method as de?ned in claim 15, further including the 
steps of providing control means for controlling the passage 
of medium through said thermal transfer printhead 
assembly, through said decoupling means, and through said 
ink jet printhead assembly, and using said control means to 
process and convert a serial data stream describing the 
indicia to be printed on said medium into a form usable by 
both said thermal transfer printhead assembly and said ink 
jet printhead assembly and to control said thermal transfer 
printhead assembly and said ink jet printhead assembly to 
print the desired indicia on said medium. 

25. A method as de?ned in claim 15, further the steps of 
providing an optical scanner for capturing the optical image 
of said medium as said ink jet printhead assembly traverses 
said medium and using said scanner to capture said optical 
image. 

26. A method as de?ned in claim 15, further the steps of 
providing a magnetic scanner for capturing the magnetic 
image of said medium as said ink jet printhead assembly 
traverses said medium and using said scanner to capture said 
magnetic image. 
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